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REMARKS 

Claims 1-61 are currently pending in the above-identified patent application, 
and claims 1-6, 24-34, 37, and 39-61 have been withdrawn from consideration. 

In the Office Action dated April 24, 2006, the Examiner rejected claims 7-23, 
35, 36 and 38 under 35 U.S.C. 102(b) as being anticipated by Adams et al. (WO 
99/24991 A1), since the Examiner stated that Adams et al. (in particular, page 4, 
lines 26-30; and Examples 3-5) teaches a process of making polyaniline fiber by 
spinning a polyaniline composition through a spinneret into a coagulant. The 
Examiner continued that the recited amounts (i.e., mass percentages) are inherent 
in Adams et al. principally because Adams et al. teaches 60% doping (of the 
polyaniline), and the recited temperature is inherent in Adams et al. principally 
because the spinning processes in these references appear to occur at room 
temperature (i.e., about 25°C) and polyaniline is generally synthesized at relatively 
low temperatures (e.g., about - 25°C). 

Claims 7-23, 35, 36 and 38 were rejected under 35 U.S.C. 103(a) as being 
unpatentable over Adams et al. (WO 99/24991 A1) or Pomfret et al (Article: 
"Inherently Electrically Conductive Fibers Wet Spun from a Sulfonic Acid-Doped 
Polyaniline Solution"), since the Examiner stated that Adams et al. (in particular, 
page 4, lines 26-30; and Examples 3-5) and Pomfret et al. (in particular, pages 1351 
and 1352) teach a process of making polyaniline fiber by spinning a polyaniline 
composition through a spinneret into a coagulant. The Examiner continued that the 
recited amounts (i.e., mass percentages) would have been obvious to one of 
ordinary skill in the art at the time the invention was made in the process of either 
Adams et al. or Pomfret et al. principally because Adams et al. and Pomfret et al. 
teach 60% doping (of the polyaniline) to manufacture polyaniline fibers having 
desired characteristics and/or properties, and that the recited temperature would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made in the process of either Adams et al. or Pomfret et al. principally because the 
spinning processes in these references appear to occur at room temperature (i.e., 
about 25°C), and polyaniline is generally synthesized at relatively low temperatures 
(e.g., about -25°C). 
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In response to the Office Action dated April 24, 2006, applicants stated that 
with regard to the rejection of claims 7-23, 35, 36 and 38 under 35 U.S.C. 102(b) as 
being anticipated by Adams et al. (WO 99/24991 A1) subject claim 7, as originally 
filed, recites in part: "... adding between 6 and 14 mass% of a mixture of 2- 
acrylamido-2-methyl-1-propanesulfonic acid (AMPSA) and polyaniline containing 
between 2 and 12 mass% of water to dichloroacetic acid (DCAA), such that there 
are between 30 and 100 molecules of AMPSA per 100 aniline repeat units of the 
polyaniline, forming thereby a composition, wherein during said step of addition the 
temperature of the composition does not rise above about 35 °C ; ... .", (emphasis 
added by applicants). The explanation of the two underlined portions of claim 7 
may be found on page 11, lines 13-21, of the subject Specification, as originally 
filed, wherein it is stated that: "The stability of dope solutions against gelation 
decreases with increasing solids content and with increasing polyaniline molecular 
weight. Thus, prior to the present invention, the period of usefulness of high solids 
content/high molecular weight solutions has been short. Bv maintaining lower 
temperatures during mixing, and adding water to the solution, gelation of 
PANI.AMPSAn fi /DCAA solutions can be significantly retarded. Since the 
temperature of the solution increases during mixing with increasing viscosity due to 
viscous dissipation of energy, solutions were placed in contact with a cooling bath 
during preparation, and the solids were added at a rate sufficiently slow to keep the 
solution temperature below about 35 °C." (emphasis added by applicants). 

Applicants continued that TABLE 1 of the subject Specification, as originally 
filed, shows that mixing times ranged from 10 to 15 h, and that the addition of water 
and the maintenance of lower temperatures during the mixing of PANI.AMPSA 0 . 6 
with DCAA have been found by applicants to substantially retard the gelation 
process for high solids-containing solutions. Applicants pointed out that this is 
important for continuous spinning of polyaniline fiber, where spinning solutions are 
fed into a spinneret over some period of time after preparation thereof, and 
amended claim 7 to recite continuous extrusion of the composition through a 
spinneret into a coagulant to form a polyaniline fiber. 
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Applicants then pointed out that in Example 1 of Adams et al. it is stated that: 
"Polyaniline (3.467 g) was ground by pestle and mortar with AMPSA (4.533 g, 57 
molecules per hundred nitrogen atoms in the polyaniline) using a glove box with dry 
nitrogen atmosphere to avoid gelation. The ground mixture was added to 
dichloroacetic acid (92.0 g) to give a mixture with a solids content of 8% by weight 
(or about 12% w/v, as the acid has a specific gravity of about 1 .5). The mixture was 
homogenised for 10 min. in a Ultraturrax homogenizer running at 20,000 rpm. T_he 
homoqenization/protonation is appreciably exothermic. " (emphasis added by 
applicants). In Example 2 of Adams et al. it is stated that: "Polyaniline (0632 g) 
was ground with AMPSA (0.868 g, 60 molecules per hundred nitrogen atoms) and 
added to dichloroacetic acid (28,5 g) and homogenised, using the same procedure 
as before but under ambient atmosphere as the solids content was only 5%, at 
which level gelation is not experienced ." (emphasis added by applicants), while in 
Example 3 first paragraph it is stated that: "Polyaniline (1.517 g) was ground with 
AMPSA (2.083 g, 60 molecules per hundred nitrogen atoms) and then added under 
nitrogen to dichloroacetic acid (36.4 g) over a 5-minute period while homogenizing 
at 20,000 rpm, generally as in the preceding examples. Homogenising was 
continued for a further 10 minutes to obtain a 9%-solids mixture (by weight - about 
15% w/v). The mixture was transferred immediately, without cooling, to a cylindrical 
dope-pot 25 mm in diameter having at its bottom end a 140-micrometre filter and a 
spinneret consisting of a single hole with a diameter of 150 |xm." (emphasis added 
by applicants). 

Applicants summarized that Adams et al. clearly teaches away from the 
present claimed invention since: (1) Adams et al. does not teach maintaining the 
temperature of the PANI/AMSPA mixing process with DCAA below 35 °C, that a 
mixing time of 10 min. without cooling would permit a significant temperature rise in 
the solution, and in fact Adams et al. states that the homogenization/protonation is 
appreciably exothermic, but fails to do anything about it; and (2) Adams et al. does 
not teach that water is added to the PANI/AMPSA mixture before addition to the 
DCAA. 
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Concerning the Pomfret et al. (Article, "Inherently Electrically Conductive 
Fibers Wet Spun from a Sulfonic Acid-Doped Polyaniline Solution"), applicants 
continued that beginning with the second full paragraph of Col. 2 of page 1351 of 
Pomfret et al., it is stated: "In this paper we report fibers spun form solution of PANI 
doped with AMPSA in DCA. The polyaniline used in these experiments is high- 
molecular weight polyaniline synthesized at - 25 °C; a detailed description of this 
synthesis is presented elsewhere. During these investigations, we employed 
various ratios of PANI/AMPSA in the spinning dope. The standard mixture, 
however, was a 1:0.6 mole ratio (which we term 60% "doping", PAN l/AM PSA (0 . 6 )), a 
ratio that we have found favorable from our work with previous doped PANI 
systems. The appropriate amounts of PANI and AMPSA powders were mixed 
using a mortar and pestle. The powders were then added to DCA and stirred under 
nitrogen at 20.000 rpm for -10 min using an Ultra-Turax T25 homoqenizer. The 
amount of DCA used varied according to the concentration of solution we were 
preparing. The maximum concentration achievable before the solution became too 
viscous to spin was 10%. The standard solution used for spinning consisted of 9 
wt.-% solids in solution. This solution was poured into the cylindrical stainless steel 
dope pot of our spinning rig, the top end of the rig attached to a high-pressure 
nitrogen line, and the bottom end just submerged in the coagulation solvent. ... 
There was no uptake mechanism employed; the fiber was simply removed from the 
coagulant when the spinning was complete. Hence fiber characteristics vary along 
the fiber. Only short lengths of fiber were spun at each instance, however, causing 
such variations to be small. After being removed from the coagulant, the fibers 
were allowed to air dry." (emphasis added by applicants). 

Applicants continued that Pomfret et al. does not teach: (1) maintaining the 
temperature of the PANI/AMSPA mixing process with DCAA below 35 °C, although 
a mixing time of 10 min. without cooling would permit a significant temperature rise 
in the solution; (2) adding water to the PANI/AMPSA mixture before addition to the 
DCAA; and (3) continuous fiber spinning. 
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Applicants stated that neither Adams et al. nor Pomfret et al. anticipates the 
present claimed invention, and both teach away therefrom. 

In the present Office Action, the Examiner rejected claims 7-23, 35, 36 and 
38 under 35 U.S.C. 102(b) as being anticipated by Adams et al. (WO 99/24991 A1) 
for the above reasons of record, and rejected claims 7-23, 35, 36 and 38 under 35 
U.S.C. 103(a) as being unpatentable over Adams et al. (WO 99/24991 A1) or 
Pomfret et al. (article, "Inherently Electrically Conductive Fibers Wet Spun from a 
Sulfonic Acid-Doped Polyaniline Solution") for the reasons of record. 

Applicants respectfully disagree with the Examiner concerning this ground of 
rejection for the reasons to be set forth hereinbelow. 

In the Response to Arguments on page 3 of the present Office Action, the 
Examiner stated that applicant's arguments filed on 24 July 2006 have been fully 
considered but they are not persuasive. The Examiner continued that: (1) 
applicants argue that a mixing time of ten (10) minutes, without cooling, would 
permit a significant temperature rise in the solution, and that there is no indication 
from the references (or from the record) of a "significant" temperature rise in the 
solution (see also Example 3 of Adams et al., wherein a bottom end of a dope-pot is 
dipped in cold butyl acetate); (2) applicants argue that neither reference teaches 
adding water to a PANI/AMPSA mixture before addition to the DCAA, that no such 
step is specifically claimed (especially in claim 7), and furthermore, water may be 
used with PANI (note page 4 of Adams et al.); and (3) applicants argue that neither 
reference teaches continuous fiber spinning, that Adams et al. teaches making 
continuous fibers (page 4, Example 3) and that such would have been obvious to 
one of ordinary skill in the art at the time the invention was made in the process of 
Pomfret et al. principally in order to economically produce polyaniline fibers. 

Applicants respectfully disagree with the Examiner's Response to Arguments 
for the following reasons: 

(1) On page 11, lines 13-21, of the subject Specification, as originally filed, it is 

stated that: "The stability of dope solutions against gelation decreased with 

increasing solids content and with increasing polyaniline molecular weight. 

Thus, prior to the present invention, the period of usefulness of high solids 
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content/high molecular weight solutions has been short. By maintaining 
lower temperatures during mixing, and adding water to the solution, gelation 
of PANI.AMPSA0.6/DCAA solutions can be significantly retarded. Since the 
temperature of the solution increases during mixing with increasing viscosity 
due to viscous dissipation of energy, solutions were placed in contact with a 
cooling bath during preparation, and solids were added at a rate sufficiently 
slow to keep the solution temperature below about 35 °C." On page 15, 
lines 10-14 thereof, it is stated that: "As the solutions become more 
concentrated, the viscosity thereof increases. This results in additional heat 
being generated by viscous dissipation. In order to minimize heat build-up, 
coolant was circulated around the outside of the mixing vessels employed. 
The temperature of the mixing solution was continuously monitored using a 
thermocouple to ensure that the solution temperature did not exceed 35 °C." 

On page 5 of Adams et al., lines 27-30, it is stated: "The mixture was 
homogenised for 10 minutes in a Ultraturrax homogeniser running at 20,000 
rpm. The homogenization/protonation is appreciably exothermic." 

(emphasis added by applicants). Dictionary.com Unabridged (v. 1.0.1) 
defines appreciable as "considerable." Thus, applicants respectfully disagree 
with the Examiner that there is no significant temperature rise in the solutions 
of Adams et al. 

Concerning the Examiner's assertion that in Example 3 of Adams et al., that 
a bottom end of a dope-pot is dipped in cold butyl acetate, page 7, lines 9-18, 
of Adams et al. recites: "The mixture was transferred immediately, without 
cooling, to a cylindrical dope-pot 25 mm in diameter having at its bottom 
end a 140-micrometre filter and a spinneret consisting of a single hole 
with a diameter of 150 jam. The pot was removed from the glove box and 
promptly connected at its top end to a nitrogen gas supply. An electric 
heating tape was wrapped round the pot to enable it to be brought to 
and held at a temperature of 50 + 5 °C, and its bottom end was dipped into 
two litres of cold butyl acetate in a measuring cylinder. The nitrogen 



7 



SFST.01USU1 



pressure in the pot was raised to 0.7 MPa (100 psi) to spin a continuous 
filament, which was left in the butyl acetate for up to 10 minutes and then 
dried in air." (emphasis added by applicants). Clearly, Adams et al. teaches 
that the already mixed polyaniline/AMPSA/dichloroacetic acid mixture was 
transferred to a dope-pot having a spinneret which is dipped into cold butyl 
acetate as the competing solvent. Moreover, the dope pot is kept at 50 °C, 
and not at the 35 °C recited in subject claim 7, as originally filed. 

(2) Concerning the matter of addition of water to a PANI/AMPSA mixture before 
addition to the DCAA, subject claim 7 recites: "... adding between 6 and 14 
mass% of a mixture of 2-acrylamido-2-methyl-1-propanesulfonic acid 
(AMPSA) and polyaniline containing between 2 and 12 mass% of water to 
dichloroacetic acid (DCAA), such that there are between 30 and 100 
molecules of AMPSA per 100 aniline repeat units of the polyaniline, forming 
thereby a composition, wherein during said step of addition the temperature 
of the composition does not rise above about 35 °C ... ." (emphasis added 
by applicants). Applicants fail to understand how a PANI/AMPSA mixture 
which contains water is not being added to DCAA as suggested by the 
Examiner. By contrast, page 5, lines 21-24, of Adams et al. recites: 
"Polyaniline (3.467g) was ground by a pestle and mortar with AMPSA 
(4.533g, 57 molecules per hundred nitrogen atoms in the polyaniline) using a 
glove box with dry nitrogen atmosphere to avoid gelation." (emphasis 
added by applicants). 

Concerning the Examiner's statement that water may be used with PANI 
(note page 4 of Adams et al.), applicants wish to point out that page 4, lines 
16-24, of Adams et al. states: "We have found that selected esters and 
ketones, including in particular, acetone, methylisobutyl ketone and butyl 
acetate are effective and suitable competitive solvents. Water may be 
too effective for some processes, as it is usually desirable for some of the 
acid solvent to remain as an aid to subsequent drawing (a plasticizer) and 
over-rapid solidification may not be conducive to optimum structure; but 
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aqueous solutions of alcohols, ketones and esters may prove usable." 
(emphasis added by applicants). Thus, the polyaniline/AMPSA/DCAA 
mixture is added to water as a competitive solvent in during the spinning 
process. Adams et al. therefore teaches that if water is added to the mixture 
before exiting the spinneret, solids would be formed, and nothing would exit 
the spinneret. 

(3) Concerning the Examiner's statement that Example 3 of Adams et al. 
teaches making continuous fibers, applicants wish to direct the Examiner's 
attention to page 7, lines 18-19, of Adams et al., wherein it is stated that: 
"The nitrogen pressure in the pot was raised to 0.7 MPa (100 psi) to spin a 
continuous filament, ... ." (emphasis added by applicants) and page 7, 
lines 29-32, of Adams et al. wherein it is stated: "A ten-millimetre length of 
the filament was stretched at room temperature at a rate of about 10 
mm/sec, and was thus elongated into a fibre 50 mm ling and with a uniform 
cross-section of 0.10 ± 0.01 mm." (emphasis added by applicants). Thus, 
although the ten-millimetre length of filament described by Adams et al. may 
be a continuous filament, Adams et al. do not teach: " continuously extruding 
the composition through a spinneret into a coagulant, thereby forming a 
polyaniline fiber." as is recited in subject claim 7. 

Applicants fail to understand the Examiner's statement that it would be 
obvious to continuously extrude the composition through a spinneret from the 
teachings of Adams et al., especially after applicants have taught that failure 
to control the temperature of the polyaniline/AMPSA/DCAA mixture such that 
it remains below 35 °C, and the necessity of the addition of water to the 
polyaniline/AMPSA mixture before addition of the mixture to the DCAA, 
results in gelation of the mixture. 

In view of the discussion presented hereinabove, applicants believe that 
subject claims 7-23, 35, 36, and 38, are in condition for allowance or appeal, the 
former action by the Examiner at an early date being earnestly solicited. 
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Reexamination and reconsideration are respectfully requested. 



Respectfully submitted, 



Date: November 21 , 2006 
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